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NECC Seminar Series Lineup

Catch the entire lineup of sessions weeklhursdays @ 1p ET:

A 11/24: Energy Codes Around the World
*Special Edition (Starts at 10am ET)*

A 12/03: Advanced Technology and Codes
A 12/10: Policies for EE + Resilience
A 12/17: Field Studies in the NW Region

renergycodes.qov/2020uildingenergycodewebinarseries [ﬂ?@
Building Energy Codes

U.S. DEPARTMENT OF ENERGY



https://www.energycodes.gov/2020-building-energy-code-webinar-series
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Todayos Speakers

Robert Salcid@ Senior Building Energy ReseaBigineer, PNNL

Todd Taylorg Consultant (on behalf of PNNL
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BUILDING ENERGY CODES PROGRAM EﬁFET”RE'EFY Energy Efficiency &

Renewable Energy

What 6s New in t he : V. Robert Salcido, PNNL
2021 IECC Todd Taylor, PNNL Retired

November 19, 2020
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Pacific Northwest National Laboratory
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U.S. DEPARTMENT OF Energy Efficiency &

OU tl Ine ENERGY Renewable Energy

A Overview of IECC Structure

A Summary of what changed between 2018 and 2021 IECC

i 118 committee approved changes
i 4 removed on appeal

A Show changes in 2021 IECC
i Administrative i 66 (58%)
i Energy Related i Minimal Energy Impacti 22 (19%)
i Energy Related i Decreases Energy Consumption i 24 (21%)
i Energy Related i Increases Energy Consumption i 2 (2%)

A Focus on key energy related changes in the 2021 IECC
i Envelope

i Lighting

I HVAC

I SHW

i Performance Path/Energy Rating Index (ERI)
i Appendix RB for Zero Energy Homes




Overview of structure of the IE

Structure of the IECC




Why Care about the IECC? ENERGY Crero) Efficiency &

Renewable Energy

A Energy codes and standards set minimum
efficiency requirements for new and
renovated buildings, assuring reductions in
energy use and emissions over the life of the
building. Energy codes are a subset of
building codes, which establish baseline
requirements and govern building
construction.

A Code buildings are more comfortable and
cost-effective to operate, assuring energy,
economic and environmental benefits.




Structure of the 2021 IECC

Commercial

Section

Ch. 1 Scope and Application /
Administrative and Enforcement

Ch. 2 Definitions

Ch. 3 General Requirements

Ch. 4 Commercial Energy Efficiency
Ch. 5 Existing Buildings

Ch. 6 Referenced Standards
Appendices

Index

ficiency &

J.S. DEPARTMENT O nergy
ENERGY Renewable Energ

Residential

Section

Ch. 1 Scope and Application /
Administrative and Enforcement

Ch. 2 Definitions

Ch. 3 General Requirements

Ch. 4 Residential Energy Efficiency
Ch. 5 Existing Buildings

Ch. 6 Referenced Standards
Appendices

Index
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Chapter 41 Residential Energy Efficiency

Climate-Specific Prescriptive Requirements (mostly envelope)
V Roofs, walls, foundations R-values

U-factors of windows, doors, skylights

Solar Heat Gain Coefficient

Duct leakage rate

< < <

Performance Based Alternatives
V Performance Compliance
V Energy Rating Index Compliance

Mandatory Requirements (sometimes climate-specific)
V Infiltration control
Duct insulation, sealing & testing, no use of building cavities
HVAC controls
Piping Insulation and circulating service hot water requirements
Equipment sizing
Dampers
Lighting

<K<K <K<K<LK KL
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U.S. DEPARTMENT OF Energy Efficiency &

Compliance Terminology ENERGY Renewable Energy
-

IECC Terminology

V Prescriptive

A Component-specific requirements that can be lessened or eliminated in trade
for compensating improvements elsewhere

V Performance/Enerqgy Rating Index

A Compares annual energy performance compared to a standard reference
home.

V Mandatory

A Required and cannot be traded down, even in the simulated performance
path or Energy Rating Index path

I Note: Unlike simulated performance path, ERI path is not directly based on
the prescriptive requirements

ASome el ements have fihard | i mitsbo
A AKA, nfotfrfade mitso or "backstops"

A Puts limits on how far a component-specific prescriptive requirement can be
reduced in trade-offs against other components
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2021 IECC Building Envelope Proposals ENERGY ggﬁgxaifgcg::v&

What has changed In the
2021 IECC?




U.S. DEPARTMENT OF Energy Efficiency &

2021 IECC Building Envelope Proposals ENERGY

Renewable Energ

114 Residential Building Proposals approved for IECC 2021

Energy
Related - no
Increases energy
Energy Use impact
2% 19%

Decreases Administrative

Energy Use 58%
21%




Administrative (66) ENERGY oo Effiency &

 Renewable Energy

ADM3L1 P llI'i Notice of Approval and Revocation RE 217 Amends compliance certificate RE122 i Effective R-value of buried ducts
ADM40 P IV i Board of Appeals RE 281 Alternative wall options RE123 7 Pipe insulation mandatory

ADM41 P IV'i Stop Work Orders RE 421 Editorial changes to ceilings RE125 1 Recirculation control mandatory
ADM46 P IV'i Digital Submissions RE 491 Editorial changes to attic access hatch RE127 i Clarifies hot water pipe requirements
CE 10 P II'i Alternative Designs RE 50 7 Adds mass timber as mass wall RE132 P | i Editorial change to ventilation
CE 12 P II'i Above code programs RE 517 Adds equivalents for steel framing RE132 P Il i Dwelling unit ventilation

CE 13 P II'i Energy compliance path in documents RE 527 Deletes partial structural sheathing RE136 7 Test specifications for ventilation
CE 19 P II'T Air-impermeable insulation definition RE 58 i1 Removes language from air barrier table RE137 1 Ventilation fan efficacy requirements
CE 22 P II'i Demand recirculation water system RE 591 Basement wall insulation adjustments RE144 i Pool and spa requirements

CE 29 P Il Ready access definition RE 607 Slab floor insulation adjustments RE147 1 Electric readiness

CE 31 P II'i Renewable energy definitions RE 62 7 Crawl space wall insulation adjustments RE157 i Removes sampling for MF units

CE 36 P ll'i Update climate zones RE 68 i Editorial changes to air sealing table RE158 i Performance path reporting

CE 40 P II'7 Insulation certificate RE 707 Editorial changes to air sealing table RE159 i Statement of performance compliance
CE 42 P IlI'T Clarifies mandatory sections RE 717 Editorial changes to air sealing table RE172 i Duct location for performance path
CE 60 P II'i Cavity insulation definition RE 727 Editorial changes to air sealing table RE178 1 Ventilation for performance path
CE151 P II'7 Thermal distribution efficiency definition RE 731 Editorial changes to air sealing table RE199 i Expands third party requirements
CE217 P II'i EV charging and readiness RE 747 Editorial changes to air sealing table RE202 i ERI compliance report requirements
RE 47 Cavity insulation definition RE 82 i Editorial changes to air sealing table RE204 i Renewable Energy Credits

RE 61 Amends fenestration definition RE 86 i Editorial changes to air sealing table RE205 i ERI compliance path reporting

RE 9 P I Roof recover definition RE 88 1 Dwelling unit enclosure area RE215 7 Removes alteration redundancy

RE 1571 Clarifies compliance requirements RE 981 Add digit to air leakage rate RE221 1 Clarifies change of occupancy

RE 181 Amends compliance certificate RE114 7 RESNET 380 for duct testing RE222 i Clarifies shading requirements

RE 207 Amends compliance certificate RE118 i Editorial change for duct leakage




Energy Related T Minimal Impact or Increase Energy (24)

Mi

nimal Energy Impact

RE 2371
RE 2771
RE 341
RE 371
RE 381
RE 411
RE 471
RES551
RE 961
RE100 7
RE103 1
RE10517
RE106 1
RE108 1
RE1117
RE1127
RE1291
RE150 1
RE151 1
RE163 1
RE1731

CE159 P II'i Relocates demand recirculation control requirements

Alternative basement and crawlspace wall options

Alternative wood frame wall options

Eliminate footnote g as option for floor insulation

New fenestration SHGC requirement in CZ 4C and 5

U-Factor compliance default for prescriptive compliance
Fenestration U-Factor of 0.32 for CZ 4C, 5-8 above 4000 ft elev
Adds exception for horizontal pull down stair access hatch
Expands language for basement wall requirements

Sets maximum air leakage rate to 5.0 ACH50 for tradeoffs
Adds air leakage and thermal isolation requirements in garages
Adds requirements for air-sealed electrical boxes

Lowers area-weighted maximum U-Factor and SHGC

Clarfies programmable thermostat requirements

Expands options for hot water boiler temperature reset
Revises duct insulation requirements into one section
Removes duct testing requirement exception for ducts in CFA
Drain water heat recovery unit requirements mandatory
Adjusts UA backstop for ERI compliance

Performance path envelope backtop at 2009 IECC

Adjusts calculation for service hot water consumption

New section for dehumidistats

U.S. DEPARTMENT OF

ENERGY

Increase Energy Consumption

Energy Efficiency &
Renewable Energy

CE160 P II'i Modifies pool and spa requirements

RE130 i Adds testing requirements for ventilation systems
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Energy Related T Decrease Energy (24)

RE 77 Increases lighting efficacy requirements

RE 2971 Increases R-Value of wood frame wall insulation in CZ 4-5
RE 321 Increases R-Value of slab insulation and depth in CZ 3-5
RE 331 Increases R-Value of ceiling insulation in CZ 2-3

RE 351 Reduces U-Factor of fenestration in CZ 2-4

RE 361 Increases R-Value of ceiling insulation in CZ 4-8

RE 441 Adds specific requirements for eave baffles

RE 4571 Makes eave baffles requirement mandatory

RE 46 1 Design and installation requirements for attic hatches

RE 531 Expands language of floor insulation installation

RE107 i Bans continuous burning pilot lights in certain applications
RE109 71 Clarifies duct insulation requirements based on location

RE126 7 Increases hot water heater equipment efficiency

BUILDING ENERGY CODES

RE13317
RE134 1
RE1391
RE1451
RE148 1
RE14917
RE162 1
RE182 1
RE184 1
RE192 1
RE209 1
RE218 1
RE223 1

U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy

Increases ventilation system fan efficacy requirements

Adds air-handler ventilation system fan efficacy requirements
Requires HRV or ERV ventilation in CZ 7-8

Increases efficacy for high efficiency lighting

Requires exterior lighting comply with C405.4 in MF cases
Adds new automated control requirements for exterior lighting
Adds hot water distribution compactness factor

Envelope backstop for ERI compliance to 2018 IECC
Renewable energy <= 5% of total energy use for ERI
Reduces ERI compliance targets to 2015 IECC levels

Adds section for Additional Efficiency Package options
Revises exception for 10% luminaires to 50%

Adds Appendix RB for Zero Energy Residential Buildings

19
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U Increases wood frame wall R-values by R-5 from 2018 IECC in Climate Zones 4 & 5

TABLE R402.1.2 (IRC N1102.1.2)
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT*

SLABY R-
FENESTRATION |SKYLIGH T U-| GLAZEDFENE STRATION |CEILINGR-| WOODFRAME | MASSWALL |FLOORR-| BASEMENT® VALUES CRAWLSPACE"WALLR-
CLIMATEZONE U-FACTOR® FACTOR sHGC™® VALUE WALL R-VALUE R-VALUE' VALUE |WALL R-VALUE DEPTH VALUE
1 NR 075 025 30 13 3/4 13 0 0 0
2 0.40 065 025 38 13 45 13 0 0 0
3 032 0.55 0.25 38 20 or 13+5" 8/13 19 5113’ (¢} 513
4 exceptianne 032 085 0.40 49 25-6ita+d 2045 813 19 1013 10,21 10713
or 13+10"
5 andMarine 4 0.30 0.55 NR 49 200r143+86 20:5 13117 30¢ 15/19 10,21 1519
or 13+1Q"
6 030 055 NR 49 20+5“o¢ 13+1d' 15/20 309 15119 10. 4N 15/19
7and 8 0.30 0.55 NR 49 20+5" or 13+10" 19/21 ag¢ 1519 10,4 15/19
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U New R-10 slab insulation at 2 ft depth for climate zone 3
U Increase slab depth to 4 ft for climate zone 4 & 5

TABLE R402.1.2 (IRC N1102.1.2)
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT:
sLABY R-
FENESTRATION |SKYLIGHT®U- GLAZEDFENESTRATION|CEILINGR-| WOODFRAME | MASSWALL |[FLOORR-| BASEMENT® VALUE& [CRAWLSPACE‘WALLR-

CLIMATEZONE| U-FACTOR? FACTOR sHech © VALUE | WALLR-VALUE | R-VALUE' | VALUE |WALL R-VALUE| DEPTH VALUE
1 NR 075 025 30 13 a4 13 0 0 )

2 040 065 0.25 38 13 416 13 0 0 0

3 0.32 0.55 0.25 36 20 or 13+5" 813 19 513 8 1021 513
4 exceptMarine 032 0.55 0.40 19 20 or 13+5" 813 19 1013 10.2 4t 10113
5 andMarine 4 0.30 0.55 NR 49 20 o 13+5" 13117 308 15139 10,2 4n 1519
6 0.30 0.55 NR 19 20+5" or 13+10" 15/20 309 15119 10,4 i 15119
7anus 0.30 0.55 NR a9 20+5" or 13+10" 19721 387 1519 10,41 1519




U RE33increases ceiling insulation from R-38 to R-49 in climate zones 2 & 3

U RE36 increases ceiling insulation from R-49 to R-60 in climate zones 4-8




